This paper studies the effect of providing relative performance feedback on individuals' performance, under two incentive schemes. In a laboratory setup, agents perform a realeffort task. We show that relative performance feedback increases performance when performance is related to pay (piece-rate) but has no effect on performance when pay is independent of performance (flat-rate). These effects are independent of the agent's relative position. Subjects are also asked to rate their satisfaction during the experiment.
Introduction
Performance appraisals have become standard practice in organizations.
Informing agents about how well they are performing relative to their peers-that is, providing workers with relative performance feedback-is a common method of implementing performance appraisals. Given its widespread use, it is important to understand the consequences of providing relative performance feedback. Managerial economics and social psychology have devoted quite a lot of attention to the study of performance appraisals (see Bretz et al., 1992, and Levy et al., 2004 , for reviews).
Research in economics, however, has paid little attention to relative performance feedback and its effects.
This paper studies the provision of relative performance feedback under two relevant incentive schemes: performance-related pay (piece-rate incentives) and fixed pay, independent of performance (flat-rate incentives). We examine whether there are differences in the response to feedback under the different payment mechanisms. In order to understand the extent of feedback's effectiveness, we study the influence of feedback on agents' emotional state (or level of satisfaction). Moreover, given that, in practice, feedback is rarely provided only once, we investigate the effects of its provision over time. By exploring all of these dimensions, we provide a comprehensive empirical analysis of the effects of relative performance feedback and study the channels through which it is effective.
We propose a controlled laboratory setup in which subjects perform a real-effort task and are rewarded according to piece-rate or flat-rate incentives. There are four working periods. Between periods, the control subjects are provided with their absolute performance, while the treated subjects are provided with their absolute performance and with the average performance in the session. Once feedback is provided, both control and treated subjects' satisfaction is elicited via questions about their happiness, arousal and dominance levels.
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With respect to performance, under piece-rate incentives, we find that relative performance feedback had a strong and positive effect on individual performance, even after controlling for individual characteristics, such as ability. Those subjects who received relative performance feedback increased their performance by 17 percent compared to those who did not. In contrast, under flat-rate incentives, we find that the feedback does not affect subjects' performance. Interestingly, control subjects perform similarly under both incentive schemes, but relative performance feedback affects performance only when payment is related to performance. One may argue that when pay is related to performance, the information is "relevant," and individuals react because relative performance information has consequences in terms of relative income (i.e., strong effect under piece-rate but insignificant effect under flat-rate incentives).
With regard to the dynamic effects of providing relative performance feedback (under piece-rate incentives), we find that in all periods, the treated subjects outperform the untreated, although the effect becomes weaker over time. In addition, the content of the feedback (i.e., positive (negative) feedback when agents are informed that they are performing above (below) the average) does not affect subjects' subsequent performance differently since all subjects increase their performance.
When studying satisfaction, we find that the incentive scheme matters. Under piece-rate incentives, relative performance feedback had strong effects on both happiness and dominance levels. Contrary to the findings on performance, we show that the treatment had very different effects on those who received positive versus negative feedback. We find that receiving positive (negative) feedback affects subjects' happiness and dominance levels positively (negatively), such that when we consider only the overall treatment effect, the opposite signs cancel out. With respect to happiness, between those performing above and below the group average, the relative feedback leads to a seven-percentage-point increase in the gap (or inequality) of subjects' happiness. With respect to dominance levels, the increase in inequality is eight percentage points. Moreover, the inequality in both happiness and dominance increases over time with cumulative information. We do not see any effect of relative performance feedback on satisfaction under flat-rate incentives. This indicates that such feedback affects individuals' emotional state only when this information has consequences in terms of relative income (i.e., under piece-rate).
These findings on performance and emotional response are consistent with a competitive-preferences framework in which individuals care about income comparisons. Individuals get extra utility from knowing that they earn more than others and disutility when they learn that they earn less than others-i.e., individuals have competitive preferences.
The findings from this paper have important implications for understanding whether or not an organization would choose to provide relative performance feedback.
We show that there are very strong effects on performance when performance is linked to payment. This implies a strong incentive for an organization to employ this mechanism, especially because the cost to implement it is negligible. However, we go beyond the conventional thinking on this issue to highlight that this mechanism, while very effective at increasing performance, also has important consequences for individuals' affective state or satisfaction.
Understanding how agents feel when they receive relative performance feedback is important, as it sheds light on when the information is relevant to the agent. Bowles (1998) argues that "economic institutions structure the tasks people face and hence influence not only their capacities but their values and psychological functioning as well." In recent years, along with more-traditional outcome variables, economists and managers have started to give more weight to individuals' happiness as an important outcome variable. Individuals' well-being has been linked with economic outcomes. For example, labor-market studies that include broader measures than happiness have found that workers' psyches are correlated with their morale and motivation, as well as with other relevant issues such as firms' retention ability (see Bewley, 1999) .
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The paper is organized as follows. Section 2 includes a review of the existing literature. Section 3 describes the experimental design and procedures in detail. Section 4 provides a theoretical framework of thinking about the expected effects. In Section 5, we present the raw results via tables and figures. Sections 6 and 7 include the regression analysis, quantifying the main treatment effects under piece-rate and fat-rate incentives, respectively. Finally, Section 8 concludes.
Related Literature
The provision of feedback on individual effort-under either piece-rate or flatrate incentives-has recently been studied in several environments. Under piece-rate, Hannan et al. (2008) , using a laboratory experiment without real effort, Azmat and Iriberri (2010) in an educational setup, and Blanes i Vidal and Nossol (2011) in a firm setting, find that the provision of feedback has a positive effect on performance. In contrast, Eriksson et al. (2009) , in the laboratory with real effort, find that although feedback does not affect performance, it increases the mistake rate of the worstperforming agent. Under flat-rate incentives, Kuhnen and Tymula (2012) study the effect of feedback in relation to individuals' expectations of their relative performance and find that subjects exert more effort and expect to rank better when they are told that they may learn their ranking. 3 Our paper contributes to this literature on the effect of feedback on performance by explicitly comparing the effect of relative performance feedback under both piece-rate and flat-rate incentives, a comparison that the existing literature does not make. This allows us to disentangle individuals' responses to relative income versus relative performance comparisons.
In contrast with piece-rate or flat-rate incentives, under tournament incentives, relative performance feedback can be informative on the probability of winning the tournament, such that individuals are, indeed, expected to react to this information.
Casas-Arce and Martinez-Jerez (2009), Young et al. (1993) , Muller and Schotter (2010) , Hannan et al. (2008) , Fehr and Ederer (2007) and Eriksson et al. (2009) perform empirical tests on the effect of providing relative performance feedback in tournaments.
The evidence is mixed. While some authors find that the provision of such feedback increases the effort of all participants, others find that the leading participants slack off, while those who are lagging behind give up. In our paper, the focus is only on piece-rate and flat-rate incentives, abstracting from a competitive-environment setting in which feedback is informative of one's own payoff.
It is important to note that in our setting, relative performance information is provided privately, which distinguishes it from settings in which pure peer effects or status-seeking effects play a role. Peer effects-that is, observing others' work and/or being observed-has shown to be effective in changing individuals' choice of efforts (see, for example, Falk and Ichino, 2006, and Moretti, 2009 Bandiera et al. (2009) and Delfgaauw et al. (2013) also considered the impact of relative performance feedback at the team level. 4 Kahneman et al. (1999) , Loewenstein (2000) , Frey and Stutzer (2002) , Krueger (2005) and McFadden (2005) provide recent overviews of research on happiness and its relation to economics.
related to a preoccupation with relative payoffs. Brandts et al. (2009) study, in the laboratory, the effect of a competitive environment on happiness and find that competition leads to increased inequality in happiness between subjects who are chosen to participate and those who are excluded during the competition. In a recent field study, Card et al. (2012) find that disclosing information on peers' salaries affects their job satisfaction, such that workers with salaries below the median for their pay unit and occupation report lower job satisfaction, while those earning above the median report no higher satisfaction. Our paper is the first to look at the effect of relative performance feedback on agents' affective response in a controlled environment.
Overall, our study makes two important contributions to the literature. First, we go beyond the effect of relative performance feedback on individual performance by also analyzing the effect on individuals' affective response. Second, we compare the effect of relative performance feedback under two commonly used incentive schemes, piece-rate and flat-rate, allowing us to disentangle the effect of relative income feedback from that of relative performance feedback on both performance and affective response.
Experimental Design and Procedures
Sixteen experimental sessions were conducted in the Laboratori d'Economia Experimental (LEEX) at Universitat Pompeu Fabra, using z-Tree experimental software (Fischbacher, 2007) . A total of 316 subjects, 20 per session, were recruited using the ORSEE recruiting system (Greiner, 2004) , ensuring that subjects had not participated in similar experiments in our laboratory in the past. Between April and May 2009, we conducted eight sessions (160 subjects) under the piece-rate scheme, and in February 2010, the remaining eight sessions under the flat-rate scheme (156 subjects). 5 A sheet with general, identical instructions was distributed and read aloud after all subjects had arrived. These instructions are in the Appendix. Subjects were guaranteed a three-euros show-up fee. Throughout the experiment, the subjects were seated in cubicles so that they could not observe other subjects' screens. Once the experiment had concluded, while they waited to be paid, subjects filled out a questionnaire that requested demographic details. 6 We use these details as control variables in the econometric analysis. The questionnaire can be found in the Appendix. Subjects were paid individually and in private, using a sealed envelope. Each experimental session lasted one hour. Figure 1 shows the timeline of the experiment, which consisted of four working periods of five minutes each. During each period, subjects were presented with the same summations of four randomly generated numbers of two digits each, for which they were asked to submit an answer.
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Half of the subjects, 160, were rewarded according to their performance-that is, the number of correctly solved summations. More specifically, subjects were paid 0.15 euros for each correctly submitted answer (piece-rate incentives). All four working periods counted equally, and the total payment depended on the number of correctly At the end of each working period, four times during the experiment, subjects could rest for two minutes while they were given feedback. After the two minutes with the feedback information, they were asked to answer three questions included in the Self-Assessment Manikin (SAM) by Lang (1980) . We will proceed to explain the feedback, as well as the SAM questionnaire.
The treatment variable of interest is the feedback about performance, which was provided at the end of each period. Half of the subjects (80 subjects under piece-rate and 78 subjects under flat-rate)-the control group-were provided with information about their correct number of summations. We refer to this as absolute performance. The other half (80 subjects under piece-rate and 78 subjects under flat-rate)-the treatment group-were provided not only with information about their correct number of summations, but also with the average correct number of summations within the experimental session. Therefore, subjects in the treatment group could observe whether they performed better or worse than the average, as well as their distance from this average. We refer to this information as the relative performance feedback. It is important to note that all subjects, both in the treatment and control groups, had 7 Many experimental papers have used summations as a real-effort task since they combine both ability and effort. See, for example, Niederle and Vesterlund (2007) and Eriksson et al. (2009). received an explanation of the type of feedback they would get (see instructions in the Appendix).
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The SAM questionnaire, which is commonly used in social psychology, measures the affective response to a task. It consists of three sets of five pictures each, as shown in Figure 2 . The top set measures happiness on a numerical scale between 1 and 9, where 1 represents happy and 9 represents unhappy. The second set measures arousal on a scale between 1 and 9, where 1 represents aroused and 9 represents unaroused. The third set measures dominance on a scale between 1 and 9, where 1 represents dominated and 9 represents dominant. In all administrations involving SAM, the subjects were instructed to rate their personal satisfaction using the pictures provided. The SAM instructions included the list of words from the pertinent end of each semantic differential scale in order to identify the anchors of each dimension to the subject. Thus, the subjects were instructed, for example, to use the extreme happy SAM rating if their reaction was one of feeling "happy, pleased, satisfied, contented, hopeful, relaxed," and to use the other extreme if they felt "unhappy, annoyed, unsatisfied, melancholic, despairing, or bored." Similar instructions accompanied all three scales.
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Given that the SAM questionnaire was administered immediately after providing subjects with feedback, we can be concerned that experimental demand effects drove any effect on individuals' satisfaction. This means that subjects react to the feedback treatment because they think that the experimenter expects them to react. That is a pervasive concern without a clear solution in any study that elicits subjects' satisfaction.
We addressed this in two ways. First, instead of following a within-subject design, we followed a between-subject design, which is regarded as the safer methodology for avoiding demand effects. Second, we conducted our experiment under both piece-rate and flat-rate incentives and found radically different results depending on the incentives.
These differences, which we discuss at length in Section 7, rule out the concern that the effects on satisfaction are due to pure demand effects.
8 Eight sessions were provided with relative performance feedback, and the other eight sessions were provided with absolute performance feedback. We had control and treated sessions run on the same weekdays and at the same times for each incentive scheme. 9 The subjects were instructed to use the extreme aroused SAM rating if they felt "stimulated, excited, frenzied, jittery, wide awake, aroused" and to use the other extreme if they felt "relaxed, calm, sluggish, dull, sleepy, unaroused." The subjects were instructed to use the extreme dominated SAM rating if they felt "controlled, influenced, cared for, awed, submissive" and to use the other extreme if they felt "controlling, influential, in control, important, dominant."
After the four working periods, the four periods of feedback and the SAM questions were completed, subjects were informed about their total earned money. The treatment group under piece-rate was also informed about the average earnings in the experiment, so that, again, they could observe whether they would get higher or lower pay than the average subject in the experimental session. The total average earnings in the experiment under piece-rate, including the show-up fee, were 14.10 euros, with the average being 13.45 euros in the control group and 14.74 euros in the treatment group.
The earnings in the experiment under flat-rate, including the show-up fee, were 15 euros for both the control and treatment groups. We chose the 15-euros flat-rate as it was close to the average earnings under piece-rate.
Theoretical Framework
This section provides a framework for understanding the potential effects of feedback on both performance and emotional state under different incentive schemes.
Our starting point, the null hypothesis, is that individuals should not respond to feedback since the underlying incentive schemes are held constant independent of this information. However, a number of alternative hypotheses can be considered.
First, if we consider a standard selfish preferences set-up, agents may react to relative performance feedback because they have an imperfect knowledge of their own ability, and the feedback is informative of one's ability. According to the self-perception ability hypothesis, where effort and ability are complements, agents who learn that they are performing above (below) the average would be encouraged (discouraged) when relative performance feedback is provided, compared to the situation in which this information is absent. 10 Second, considering other-regarding-preferences, agents may have inherently competitive preferences, such that they get utility (disutility) from performing above (below) other agents. The provision of relative performance information allows agents to behave according to their competitiveness. 11 Third, 10 Ertac (2006) proposes a model in which ability and effort are complements in performance, predicting that individuals who learn that they are performing above (below) the average will exert more (less) effort than if they did not know. The psychology literature has also studied the role of self-assessment (see, for example, Sedikides, 1993) . 11 Many models that incorporate competitiveness have been proposed. Kandel and Lazear (1992) propose a model where peer pressure enters additively into the utility function. A specific form of peer pressure mentioned by the authors is the difference between the average effort and one's effort. Charness and Rabin (2002) propose a simple piece-wise linear utility in which others' payoffs affect one's utility. One type of interdependent preference their utility model includes is that of competitive preferences, where others' payoffs enter negatively in one's utility. Dubey and Geanakoplos (2004, 2005) and Moldovanu et al. (2005) assume that individuals have knowledge of the complete ranking, and they assume that individuals may also interpret information about the average performance as the "norm" or the expected performance on a specific task, such that individuals want to comply with this norm and, thus, adjust their effort to meet the average performance.
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The three alternative hypotheses outlined above predict different reactions regarding performance, which we can test empirically. The first, the self-perception of ability hypothesis, predicts that high-(low-) performing agents will be encouraged (discouraged) and, thus, increase (decrease) their effort. The second, the competitive preferences hypothesis, predicts an overall increase in performance, as these preferences foster competition in which individuals want to improve on their relative position, irrespective of their initial position in the performance distribution. Finally, the norm hypothesis predicts a mean reversion result on performance, such that low-(high-) performing agents increase (decrease) their performance.
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Regarding the effect on emotional response, and considering that utility represents individuals' emotions (Lowenstein, 2000) , these alternative hypotheses rationalize an emotional reaction to the provision of relative performance feedback.
According to the competitive preferences hypothesis or the self-perception ability hypothesis, agents who learn that they are performing above (below) the average will have a positive (negative) emotional reaction-that is, they reveal themselves to be happier, more aroused and more dominating (unhappier, less aroused and more dominated) compared to the situation in which they do not receive this information.
Therefore, the provision of relative performance feedback will increase the inequality in the emotional response between high-and low-performing agents, compared to the situation in which this information is not provided. According to the norm hypothesis, agents will have a negative emotional response to the information unless they meet the norm, such that irrespective of performing above or below the average, their emotional response, compared with the no-information setup, will be negative.
Finally, we also compare responses under piece-rate and flat-rate incentive schemes. The different incentive schemes allow us to test for individuals' underlying motivation-whether they respond to differences in performance and/or differences in income. Under piece-rate incentives, one cannot disentangle income from performance individuals get positive utility from the number of individuals below them and negative utility from the number of individuals above them. Hopkins and Kornienko (2004) propose a utility in which "status" or position in the ranking enters multiplying the absolute income. 12 See Elster (1989) for a discussion on how social norms affect economic behavior. 13 For a more detailed discussion of theoretical predictions, see Azmat and Iriberri (2010) , Section 3.
information, while under flat-rate incentives, one can identify that the effect is driven only by performance information. Table 1 presents the raw results for the effect of providing relative performance feedback. The main performance measure is Correct, which refers to the number of correct answers that subjects provide. We also look at the ratio of the number of correct answers to the number of submitted answers, which can be interpreted as the quality or effectiveness of performance, Quality. There are three aspects of satisfaction: subjective well-being (Happiness), feelings of arousal (Arousal), and feeling of dominance (Dominance). For all variables, we report the mean values for the control and treatment groups under both piece-rate and flat-rate incentives. We test for treatment differences using a Wilcoxon rank-sum test and report the p-values in columns 4 and 6.
Overview of the Results
The table shows that, under piece-rate, the feedback treatment has a positive effect on performance, where the effect is largest in the first period and then weakens over time. We do not find any effect of treatment on quality, with the exception of a positive effect in period 1. Looking by gender, we find that the (positive) performance differences are driven solely by male subjects. For all measures of affective response under piece-rate, we see that there is no significant effect of feedback. By gender, there are some notable differences in satisfaction: treated male subjects report being happier and more aroused than control male subjects, while treated female subjects report feeling less dominant than control female subjects. We also look at performance differences for other demographic differences (age, foreign, field of study and ability in math) between the control and treatment but, unlike gender, we do not find any significant differences.
Under flat-rate incentives, we do not find an effect on performance or its quality;
nor is there any effect on measures of satisfaction. Therefore, comparing piece-rate to flat-rate incentives, we find that feedback treatment on performance is significant only when performance is rewarded (i.e., under piece-rate). Again, by gender, there are some interesting differences. Feedback treatment has a (small) positive effect on the performance of male subjects but a negative effect on the performance of female subjects. Treated female subjects are less aroused than control female subjects, and treated male subjects feel less dominant than control male subjects. As with piece-rate performance, we do not see performance differences for other demographic characteristics.
14 Figures 3 to 6 show the cumulative distribution functions for the treatment and control groups under piece-rate and under flat-rate incentives, confirming the previous results. Under piece-rate, the distributions in Figure 3 clearly show that the treated subjects outperform the control subjects. This difference is shown in all parts of the distribution, suggesting that the treatment had a positive effect on the treated subjects, independent of the information they were receiving-that is, whether they were performing above or below the average. Figure 4 further shows that the overall positive effect comes only from male subjects, while female subjects show no reaction. Under flat-rate, the distributions in Figure 4 show that the treated subjects do not behave differently from the control subjects. However, when separated by gender, as shown in Figure 6 , men react positively to the information, while women react negatively.
In addition to the main results, it is important to mention the difference in the baseline performance under the two incentive schemes. We find that the control groups under piece-rate and flat-rate incentives perform similarly (p-value 0.4001). Although economic theory would suggest that agents would not exert effort when pay is independent of performance, empirical evidence from the lab suggests otherwise.
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A number of arguments for why individuals perform the work in the lab despite a flat-rate incentive scheme, have been put forward. First, as in our setting, there are no alternatives to doing the task, such as allowing subjects to surf the web or read magazines. Subjects may simply perform the task as a way to overcome "boredom." Charness et al. (forthcoming) , however, offer an alternative in a flat-rate setting but still find positive performance. Second, subjects may feel morally obliged to work, given that they will receive payment. This could be the underlying motivation for putting in the effort, despite having alternative tasks. Finally, the amount paid and the effort exerted under flat-rate might reflect the subjects' reservation "wage." In our setting, the flat-rate of 15 euros was set to match the average payment under piece-rate (14.10 euros). Offering a similar average payment under the two incentive schemes might explain the similarity in baseline performance.
Regression Analysis under Piece-Rate Incentives
This section consists of two main parts. First, we focus on the effect of relative performance feedback on individual performance. Second, we study the effect on satisfaction. For both performance and satisfaction, we start by measuring the overall effect of the feedback. We then look for gender differences and, finally, analyze the effect of the feedback content on each of the outcomes.
The Effect of Relative Performance Feedback on Performance

The Overall Effect
We estimate the following linear regression to quantify the average treatment effect on performance.
(1)
where the dependent variable, it Y , refers to the performance measures, Correct and Quality, for individual i at period t. The variable Treatment identifies those who receive the relative performance feedback. We also include a time trend, Period. Finally, i X is a vector of control variables, including gender, foreign, age and controls for ability. One concern may be that the treated group is of different ability than the control group.
Although this is highly unlikely given the random allocation between treatment and control groups, we rule out this concern by using different measures of ability. First, we include a dummy for whether or not subjects' area of study was science-oriented (Science). 16 Second, we include a dummy variable for whether the subject took the math test in the national-level university entry exam Selectividad (Math_Test).
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Columns 1 and 6 in Table 2 show the estimates for equation (1) for the correct summations and quality of performance, respectively. Since there are four working periods for each subject, we also weight the observations by the individual fixed effects (random-effects model). The treated subjects correctly answer 17 percent (treatment coefficient 2.06) more summations than the control subjects. Clearly, subjects increased their performance due to the feedback. However, the quality of performance does not change. This is due to the increase in the two variables-the number of submitted and correct answers-being very similar.
Time also matters, so we further investigate the treatment effect separately for each period. In columns 2-5 and 7-10 of Table 2 , we estimate, by OLS, equation (1) for periods 1 to 4 for correct summations and quality of summations, respectively.
Regarding the correct number of summations, over time, subjects improve in their performance, which implies that there is learning. Both control and treated subjects become accustomed to the computer application and the task. 18 We can also see that this learning is steeper in the beginning and slows down in the last period for both control and treated subjects. More interestingly, treated subjects outperform the control subjects in each period. The effect is strongest in the initial period, suggesting an anticipation effect. 19 The anticipation effect is also in line with those found by Blanes i Vidal and Nossol (2011) and Kuhnen and Tymula (2012) . The quality of performance is significantly larger only in the first period, and, afterwards, the control and treated subjects do not differ in the quality of their performance. The coefficients in periods 2, 3 and 4 are not significantly different from one another.
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In summary, the provision of relative performance feedback has a positive and significant effect on subjects' performance. Since the learning over time is the same for both treatment and control groups, and since we have also controlled for ability, neither of these components can explain the results. Therefore, feedback treatment explains the increase in performance.
18 Subjects were not allowed to use paper and pencil for summations. We observed that many subjects started doing the summations row by row instead of column by column. Many subjects quickly realized that doing the summations column by column and writing the answers by column was faster than otherwise, improving their performance substantially. We explore whether there is heterogeneity in learning for different demographic groups. We do not find any significant effect. 19 We observed the strong first-period effect in all four sessions for the treated subjects. 20 When we combine all periods and compare the treatment effect for each period pair-wise, we find that they are not significantly different. For Correct, the p-values for periods 2 and 3, periods 2 and 4, and periods 3 and 4 are 0.949, 0.814 and 0.863, respectively. For Quality, the p-values for periods 2 and 3, periods 2 and 4, and periods 3 and 4 are 0.794, 0.791 and 0.996, respectively.
Gender Analysis
Many studies have shown gender to be an important variable when looking at behavior (see Croson and Gneezy, 2009 ). We investigate whether men and women react differently to the provision of feedback. We estimate the following equation:
where our variable of interest is the interaction between women and the treatment. The results are shown in Table 3 : we find very strong gender effects. Note that we always control for demographics (Foreign, Age, Science, Math_Test) such that the strong gender differential is not being driven by differences between men and women in those characteristics. Treated women do not react differently from non-treated women, while treated men do react positively compared to non-treated men. Notice that from our estimates in column 1, on average, male subjects receiving feedback increase their performance by 5.62 relative to males in the control group, while treated females do not increase their performance. These results are striking since they imply that all of the observed effect on performance is attributed solely to men. While treated men increase their performance by 56 percent, treated women's performance does not change at all.
We also find that there is a gender difference in the quality of the performance, such that treated male subjects make fewer mistakes compared with untreated male subjects, and there is no effect for female subjects. However, this gender difference in the quality of performance is significant only in period 1 and disappears.
Feedback Content
We now consider the importance of the content of the feedback. From periods 2 to 4, subjects can react not only to the provision of feedback, but also to the informational content in the previous periods. In other words, if a subject learns in one period that she is performing above (below) the average, that feedback might influence her performance in the subsequent period.
We distinguish between positive and negative feedback. From periods 2 to 4, positive (negative) feedback would imply that a subject performed above (below) the average in the previous period. We also look at the accumulation of feedback information. In periods 3 and 4, positive (negative) feedback would be a situation in which the subject either performed above (below) the average in the previous two periods, or in which she has improved (worsened)-i.e., she was initially below (above) the average and is now performing above (below). Finally, in period 4, positive (negative) feedback would be a situation in which the subject has performed above (below) the average in the previous three periods, or in which she has improved (worsened). 21 Note that for the treated subjects, this information is revealed-i.e., it becomes feedback-while for the control subjects it is not. For example, a control subject who has performed above the average will not be informed that she is performing above average. For simplicity, we refer to being above average as positive feedback, regardless of whether or not this information has been revealed.
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We estimate the following regression:
where
Positive − is an indicator that takes the value of 1 if the subject performed above the average, or improved over time (as explained above), and 0 otherwise. it Y measures performance and quality of performance.
Panel A in Table 4 shows the estimates for equation (3) for the different periods.
In column 1, consistent with our previous analysis, treated subjects outperform untreated subjects. In addition, subjects' performance is correlated from period to period, as shown in the coefficient Positive. Interestingly, the interaction between the treatment and Positive is not significant. This suggests that the feedback content is irrelevant for subsequent performances. In other words, what matters is the provision of feedback, and regardless of whether the feedback is positive or negative, performance will increase. Estimations for the different levels of cumulative feedback, in columns 2 and 3, imply similar results. The results are, however, somehow weaker given the limited number of observations as we approach the final period. With regard to the quality of performance, shown in columns 4 to 6, high-performing subjects have a higher quality of performance. In addition, consistent with previous findings, there is no 21 Improving includes the following two cases: (1) below the average in period 1, above the average in periods 2 and 3; and (2) below the average in periods 1 and 2, above the average in period 3. The reverse is true for worsening. 22 There are other ways of specifying positive and negative feedback. For example, one could use the within individual improvement (decline) over time, with respect to the average. In other words, although an individual may be consistently performing below the average (i.e., negative feedback in our specification), if, over time, she is getting closer to the average, then this may be perceived as positive feedback. We replicate our analysis using this specification, and the results are in line with those found using our specification.
significant treatment effect or differential treatment effect that depended on the content of the feedback.
Given the important gender differences we found in the previous section, it is interesting to understand whether men and women also react differently to the content of the feedback. Panel B shows the estimates for equation (3) for men only, while Panel C shows the estimates for women only.
From Panel B, we see that men react to the informational treatment, no matter whether they receive positive or negative feedback. This is consistent with the overall result. In Panel C, when we look at women, we find that the treatment, as well as the interaction of the content with treatment, is not significant. This is consistent with our previous finding that women do not react to either the informational treatment or the content of the feedback. Columns 2, 3, 5 and 6 give the estimates for the cumulative information. For men, the estimates suggest the same findings, but they become less significant due to fewer observations. Interestingly, for women, although not significant, there are some differential effects depending on the content of the information. The negative interaction term suggests that the response to positive feedback is smaller than the response to negative feedback.
We extend our analysis using a continuous measure of feedback content. Instead of positive (negative) feedback, we use the difference between one's performance, measured by Correct, and the average performance. We proceed in the same way and define the interaction between the treatment and the difference between one's performance and the average performance. We find qualitatively the same results-that is, the interaction between this difference and the treatment is insignificant.
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Overall, in this section, we find three important results. First, the provision of relative performance feedback has a positive and significant effect on subjects'
performance. In each period, the treated subjects outperform the untreated, although the effect gets weaker over time. Second, the actual content of the feedback (positive or negative) does not affect subjects' subsequent performance differently. This is consistent with the competitive preferences hypothesis, but not with the other two alternative hypotheses we considered, as they predicted different reactions depending on whether the feedback was positive or negative. Third, we find a strong gender difference in the reaction to the treatment, with the overall effect driven solely by men.
Satisfaction: Happiness, Arousal and Dominance
The Overall Effect
Relative performance feedback potentially affects aspects other than performance. In particular, it may influence a subject's satisfaction. Organizations care about the affective state of their employees since it has been found that this affects relevant issues, such as workers' morale, firms' retention ability (Bewley, 1999) , and even productivity (see, for example, Iaffaldano and Muchinsky, 1985; Warr, 1999; and Oswald et al., 2009 ). We measure three aspects of satisfaction: feelings of happiness (or subjective well-being), arousal and dominance.
We start by looking at the overall treatment effect on these measures. Equation
(1) of section 6.1 is estimated, with the dependent variable it Y now referring to happiness, arousal and dominance, respectively. The control variables, i X , are the same as before. We also include an additional control that measures the number of correct summations, Correct. 24 It is reasonable to assume that performance and satisfaction measures are positively correlated (see Frey and Stutzer, 2002) . Table 5 shows the results for the three variables of interest. The first column of each panel refers to the overall effect, controlling for time-fixed effects and weighting the observations by the individual fixed effects (random-effects model). The other four columns refer to periods 1 to 4, respectively.
The main result is that treatment is insignificant for all measures of satisfaction, implying that the provision of relative performance feedback does not affect the subjects' well-being, arousal and/or feeling of dominance. As expected, the number of correct summations is positively correlated with all three satisfaction measures. As for the other control variables, the only noteworthy finding is that, as one would expect, subjects find the task less interesting over time (arousal level decreases).
Gender
24 We also estimate (1) without the variable Correct, and the main results remain the same.
In Section 6.1.2, we found that the provision of relative performance feedback affected men's performance very differently from women's. It is, therefore, natural to investigate whether there are gender differences in satisfaction.
We extend the analysis from the previous section, in line with equation (2), to look for gender differences in the treatment effect. Table 6 shows that the treatment is insignificant. Additionally, the interaction coefficient of female and the treatment implies that the provision of relative performance feedback does not affect men's satisfaction differently from women's.
Feedback Content
As with performance, we now study the effect of the informational content on the subjects' satisfaction. We will estimate the following equation:
where it Y refers to the satisfaction measures and it Positive is a dummy variable if the subject performed above the average or improved over time (as explained in section 6.1.3), and 0 otherwise. Note that unlike equation (3), the feedback content in the current period will affect the dependent variable in the same period (see the timeline of the experiment in Figure 1 ). This information is provided to the treated subjects just before eliciting their satisfaction. As with the performance analysis, we also consider how the cumulative feedback affects individual satisfaction. Table 7 shows the estimation for the differential effects of the content of the feedback on satisfaction. In the first panel, columns 1 to 4, we consider the effect of the feedback content on happiness. As we saw in the previous estimates, people who are performing well-in this case, those who are performing above the average-reveal themselves to be significantly happier. More importantly, the treatment significantly increases the inequality between the happiness of subjects who are receiving positive feedback and those who are receiving negative feedback. We find that a treated subject who is performing below the average reports a lower level (-0.31) of happiness compared to an untreated subject performing below the average, whereas a treated subject who is performing above the average reports a higher level (0.49) of happiness compared to an untreated subject who is also performing above the average. This implies that control subjects performing above the average are seven-percent happier than those performing below the average. Among treated subjects, those who are given positive feedback reveal themselves to be 15-percent happier than those who are given negative feedback. Overall, the informational feedback treatment leads to an increase in the inequality of subjects' happiness by eight percentage points.
This result is a key finding, and one that is not obvious when we only look at the average effect of the treatment on happiness, as the positive effect on those above average and the negative effect on those below the average are cancelled out. However, once we control for the content of the information, the treatment increases the difference in happiness between those who received positive and those who received negative feedback.
When we look at the cumulative effect of feedback, in columns 2 to 4, we see very similar results. The magnitude of the gap between the subjects performing above and below the average is increasing over time. In the final period, we find that in the control group, the gap in happiness between the above-and below-average performing subjects remains stable (from seven to 11 percent) for the treatment group, while the gap increases substantially with the cumulative feedback (from 15 to 21 percent).
Columns 5 to 8 show the results for arousal. Overall, we find no significant effect of the interaction between the content and the treatment. What we do see is that the subjects performing above the average, irrespective of the treatment, reveal themselves to be more aroused than those performing below the average. Also, over time, as expected, subjects' arousal goes down.
Columns 9 to 12 show the results for the feeling of dominance. Overall, we find a significant effect of the interaction between the content and the treatment. Providing subjects with positive feedback increases the gap in the feeling of dominance between those subjects performing above and those performing below the average. This implies that control subjects performing above the average feel four-percent more dominant than those performing below the average. For the treated subjects, however, those who receive positive feedback reveal themselves to feel 12-percent more dominant than those who receive negative feedback. Thus, the feedback treatment leads to an increase in the gap of subjects' dominance by eight percentage points. More importantly, when we look at the cumulative effects, we also find some interesting results. From columns 10-12, we see that consistently receiving positive (negative) feedback has a significantly positive (negative) effect on the treated subjects' feeling of dominance. In particular, in period 4, the feedback treatment leads to an increase in the gap of subjects' dominance by 24 percentage points. We find that while, for the control group, the gap in dominance between the above-and below-average performing subjects remains stable (at four percent), for the treatment group, the gap increases substantially with the cumulative feedback (from 12 to 28 percent).
As in section 6.1.3, we also extended our analysis using a continuous measure of feedback content. Instead of positive (negative) feedback, we use the difference between one's performance and the average performance. We proceed in the same way and define the interaction between the treatment and the difference between one's performance and the average performance. We find qualitatively the same results-that is, the interaction between this difference and the treatment is positive and significant. 25 We also check for gender differences in the reaction to the feedback content and find no significant differences between men and women. This is in line with the results found in section 6.2.2.
This section shows that the treatment has very different effects on the satisfaction of those receiving positive versus negative feedback. We find that receiving positive (negative) feedback affects subjects' happiness and dominance levels positively (negatively), such that when we consider only the overall treatment effect, the opposite signs cancel out. This also suggests that the increase in happiness (dominance) for those subjects performing above average and the decrease in happiness (dominance) for those performing below average is of equal magnitude. Furthermore, the treatment increases the inequality in both the happiness and dominance levels. The increase in inequality is consistent with both self-perception of ability and the competitive preferences hypotheses. Given that we find a positive effect of performance feedback independent of its content, we conclude that the results are consistent with the competitive preferences framework.
Since we elicit subjects' satisfaction after the feedback treatment, we are concerned that there may be experimental demand effects. We are able to rule this out in the following section.
Analysis under Flat-Rate Incentives
We now study the effect of providing relative performance feedback under an incentive scheme that is independent of performance (i.e., flat-rate incentives). Under piece-rate incentives, since agents are rewarded according to their absolute performance, the feedback informs them about both their relative performance and their relative income. It is important to understand whether individuals are reacting to either the relative performance or to the relative income, or to both. A good way to separate the two effects is by changing the underlying incentive scheme from piece-rate to flatrate. Since, under piece-rate, what we observe is the net effect, the analysis under flatrate allows us to disentangle the performance effect from the income effect.
We find no effect of providing relative performance feedback on either of the two measures of performance in the regression analysis in Table 8 , confirming what we already observed in Table 1 and Figure 5 . We have also analyzed pooling the two data sets and looked at the differential treatment effect under piece-rate and flat-rate incentives. We find that the interaction between the treatment and the incentive scheme is significantly different from zero.
There is, however, an interesting gender difference, as observed under piece-rate incentives. From Table 9 , we can see that men react positively to the treatment, although the magnitudes are much smaller than under piece-rate incentives (19 percent versus 56 percent). Furthermore, we find that the interaction between treatment and females is negative (-13 percent) and significant, such that women react negatively to the relative performance information. Consistent with previous results, we do not find a strong effect on the quality of performance. The observed effects under piece-rate incentives measure the net effect of providing both relative income and relative performance feedback, while the observed effect under flat-rate incentives measures only the effect of providing relative performance feedback. From this comparison, we can conclude that, while both men and women react positively to relative income information, women and men react oppositely to the purely relative performance information.
Regarding satisfaction, we find that relative performance feedback has no effect on the three variables of interest. Contrary to what we found under piece-rate incentives, even when we control for the feedback content (learning that one is performing above or below the average), as shown in Table 10 , we find that treatment is not significant.
26
The results suggests that the effects on both happiness and the feeling of dominance are a real response to relevant information and not driven by an experimental demand effect. This is reassuring, as it strengthens the validity of our findings under piece-rate. We refer to it as relevant information because relative performance feedback under piece-rate has consequences in terms of relative income, while under flat-rate incentives it does not. These differences in the responses help us to also rule out that the effects on satisfaction found under piece-rate incentives are due to purely experimental demand effects.
We conclude that the provision of relative performance feedback is most effective under piece-rate incentives, as it pushes subjects to work harder and increase their productivity. Moreover, it has important effects for the subjects' satisfaction, increasing the inequality in happiness and the feeling of dominance between subjects who perform above and those who perform below the average, only under piece-rate incentives. In other words, when this information has consequences in terms of relative income, subjects react by being happier (unhappier) if they are above (below) the average because this translates into more (less) earnings than the average.
Conclusions
In this study, we have shown that relative performance feedback under piecerate incentives is an important tool in increasing individuals' performance, independent of the feedback content. Given that the provision of this feedback is easy to implement and almost cost-free, it is an attractive policy to improve performance. However, individuals react only when relative performance information has consequences in terms of relative income (i.e., under piece-rate but not under flat-rate incentives). This implies that the incentive scheme under which the information is provided matters.
As further evidence of when the information matters, we investigate when individuals care about information via their levels of satisfaction. We show that relative performance feedback increases the inequality in individuals' happiness and feeling of dominance. Although enhancing performance is a positive result, the increased inequality in satisfaction might imply a possible trade-off to a principal or policy maker who is deciding whether or not to provide relative performance feedback. However, even if an organization places more weight on individual satisfaction than on performance per se, it is not entirely clear that it would not use relative performance feedback. For example, firms that care about the well-being of their workers may also choose to provide feedback since, by doing so, they may accelerate the match quality of their workers.
The findings in terms of performance and emotional response are consistent with a framework in which individuals behaviorally respond to the information on their relative position regarding income. In particular, individuals get extra-utility (disutility) if they are earning above (below) the average, such that this information fosters competition in which individuals want to improve on their relative position.
We also find a strong gender difference in the reaction to the treatment. In particular, we show that gender differences in performance are important when relative performance feedback is provided. Given that the provision of the feedback facilitates social comparison and that we observed that the increase in performance is consistent with the competitive preferences hypothesis, this finding can be related to the recent literature on gender differences in competitive environments (see Croson and Gneezy, 2009; Niederle and Vesterlund, 2011) . 27 We show that the provision of relative performance feedback-which can promote competition among individuals but where competition is rather symbolic-is enough to create gender differences in performance.
The results of this paper open new research questions. For example, long-term effects of relative performance feedback need to be studied further-in particular, using field studies. Another important area of study is other behavioral responses to feedback, such as the option of quitting or taking actions that go against organizations' interests.
Finally, further investigation into what drives the gender difference would be an important next step. 27 Women are found to shy away from competition, showing a preference for non-competitive environments (Deaner, 2006a and 2006b; Niederle and Vesterlund, 2007; and Niederle and Yestrumskas, 2008) , although this is reversed when we switch to matrilineal societies (Gneezy et al., 2007) . Also, women tend to underperform in competitive environments compared to men, mostly because men's performance increases when competing against women (Gneezy et al., 2003; Gneezy and Rustichini, 2004; Antonovics et al., 2009; and Hogarth et al., 2009) . Note: 1 represents feeling "stimulated, excited, frenzied, jittery, wide awake, aroused," and 9 represents feeling "relaxed, calm, sluggish, dull, sleepy, unaroused." 
Figure 4: Cumulative Distributions under Piece-Rate by Gender
Notes: The p-value for the Kolmogorov-Smirnov test, comparing the distribution of the treated and control subjects, is given by 0.000 and 0.981 for male and female subjects, respectively.
Figure 5: Cumulative Distribution under Flat-Rate
Notes: The p-value for the Kolmogorov-Smirnov test, comparing the distributions of the treated and control subjects, is given by 0.238. Robust standard errors at the session level shown in brackets. * denotes significance at the 10% level, ** denotes significance at the 5% level and *** denotes significance at the 1% level.
Happiness takes values 1 to 9, where 1 represents the least happy and 9 represents the most happy. Arousal takes values 1 to 9, where 1 represents least aroused and 9 represents the most aroused. Dominance takes values 1 to 9, where 1 represents least dominant and 9 represents the most dominant. Correct measures the number of correct summations. For a description of all other variables, see notes of Table 2 . Notes: Robust standard errors at the session level shown in brackets. * denotes significance at the 10% level, ** denotes significance at the 5% level and *** denotes significance at the 1% level. Happiness takes values 1 to 9, where 1 represents the least happy and 9 represents the most happy. Arousal takes values 1 to 9, where 1 represents least aroused and 9 represents the most aroused. Dominance takes values 1 to 9, where 1 represents least dominant and 9 represents the most dominant. The variable Positive refers to being above average or improving performance. For a description of "Control Variables," see notes of Table 2 . Thus, if you solve 1 summation correctly in the four periods, you will earn a total of 3.15 euros (3 euros as a show-up fee plus 0.15 euros for the correct solution).
Thus, if you solve 25 summations correctly in the four periods, you will earn a total of 6.75 euros (3 euros as a show-up fee plus 25*0.15=3.75 euros for the correct solutions).
Thus, if you solve 110 summations correctly in the four periods, you will earn a total of 19.5 euros (3 euros as a show-up fee plus 110*0.15=16. 5 euros for the correct solutions).
Notice that the numbers in the examples are used for illustrative purposes. They DO NOT intend to suggest how many summations anyone should solve correctly.
Between the periods, you can rest for two minutes. During this time, you will be informed about the number of correctly solved summations during that period, as well as about the average number of correctly solved summations in the experimental session. Also, we will ask you to answer a brief questionnaire of three questions.
At the end of the 4 periods, you will be shown your total earnings for this experiment, as well as the average earnings in this experimental session, and we will ask you to fill in a questionnaire, as well as the information for the receipt. Wait for your Experiment Code to be called for you to come to the experimenter's room in order to receive the envelope with your earnings.
Thank you for your participation in our experiment!
B. Questionnaire:
A. Please, fill in the following information: 
